Glypican-1 facilitates prion conversion in lipid rafts.
The conformational conversion of the cellular prion protein (PrP(C)) to the infectious form (PrP(Sc)) is the critical step in the pathogenesis of prion diseases such as Creutzfeldt-Jakob disease in humans and scrapie in sheep. Cholesterol-rich lipid rafts play a key role in the conversion of PrP(C) to PrP(Sc) and other cellular components have been identified as important cofactors to trigger, enhance, or accelerate prion formation. Amongst these heparan sulphate proteoglycans (HSPGs) and their glycosaminoglycan side-chains have been implicated in prion metabolism. Recently, the cell-surface HSPG glypican-1 was demonstrated to co-localise with PrP(C) on the cell surface and to promote its association with lipid rafts. Both PrP(C) and PrP(Sc) co-immunoprecipitated with glypican-1 and the interaction was dependent on the glycosaminoglycan side chains of glypican-1. Critically, depletion of glypican-1 in scrapie-infected N2a cells reduced the formation of PrP(Sc), indicating that this HSPG is involved in prion formation. Further work is required to understand the molecular and cellular mechanisms underpinning the role of glypican-1 and possibly other members of the glypican family in prion metabolism, and to determine whether glypican-1 facilitates PrP(Sc) formation in vivo.